Objectives Excess iron in the brain has been implicated in the pathogenesis of neurodegenerative disorders. The present study was designed to investigate the effect of postnatal iron administration on memory, hippocampal serotonin (5HT) and γ-aminobutyric acid (GABA) levels and oxidative stress markers in adult male rats. Methods Thirty pups at age of 7 days weighting 50-52 grams were randomly divided equally into two groups : control (normal pups) and iron overload group treated with ferrous sulphate (3 mg/kg/day,intraperitoneally) for consecutive 21 days. Spatial and avoidance memories were tested using radial arm maze and passive avoidance tests. Hippocamapl levels of 5HT, GABA, serum total antioxidant capacity (TAC), and total peroxide (TP) were determined.
INTORDUCTION
Iron is an ubiquitous component that plays an essential role in many metabolic functions including brain functions; it has been known to be essential for normal cognitive development and function. 1 Iron is carried by transferrin and transported across the blood-brain barrier mainly by transferrin receptor. Alzheimer's disease resulting in cellular damages. 4 Iron overload, in animals, results in deficits in motor activity, habituation, inhibitory avoidance and working memory both in radial maze and object recognition tests.
3
The hippocampus is a highly sensitive neural structure that known to be involved in learning and memory. Hippocampal synaptic plasticity is widely assumed to represent a mechanism, by which memory is encoded, consolidated and stored. 5 Fetal and early postnatal life is a period of rapid brain growth and development in most mammals, including humans. 6 It has been shown that, in rodents, the hippocampus is rapidly growing between postnatal day10 and 25. 7 Functionally, in rats hippocampusdependent memory appears and matures between 3 and 18 month of age. During this period, there is an overall increase in brain iron uptake and utilization. 8 This increased metabolic activity is coincident with extensive dendrite arborization, spine formation, and synaptogenesis 9 as well as the maturation of electrophysiological plasticity. 10 So, the present study was designed to investigate the effect of postnatal iron administration on memory, hippocampal serotonin (5HT) and γ-aminobutyric acid (GABA) levels and oxidative stress markers as possible mechanisms in adult male rats.
MATERIALS AND METHODS
The 
Behavioural testing:
After the end of the experiment (21 days), the behavioural testing for both groups started on the next day as follows:
Eight arm radial maze:
The radial eight-arm maze is a procedure sensitive to deficits in spatial 
Biochemical assessments:
Serum total antioxidant capacity (TAC) was measured calorimetrically using commercial kit (Bio-Diagnostics, Giza, Egypt). 16 Serum total peroxide (TP) was measured as described by Harma et al. 16 Oxidative stress index, an indicator for oxidative stress was calculated as the percentage ratio of TP to TAC in mM/L. 
RESULTS

Body weight
At the end of the experiment, there was no significant difference between the final mean body weight of iron group versus control group.
Eight-arm radial maze: working memory task: 
Passive avoidance test:
The results of rat passive avoidance test are reported in Fig. 2 . The mean initial latencies did not differ significantly between the control and the iron group. However, after 24 hours, iron group showed significant (p< 0.001) shorter latencies to enter to dark compartment compared to control. Table 1 showed that hippocampal GABA levels were significantly lower in iron group compared to control group (P<0.01). In addition, iron overload induced a decrease of 5HT in hippocampus compared to control group (P < 0.01).
Effect of iron overload on biochemical measurements:
The mean serum levels of TAC were significantly decreased in rats with iron overload group (P < 0.001) as compared to control group. In contrast, serum TP levels were significantly increased in iron overload group as compared to control group (P<0.05). In addition, oxidative stress index was significantly increased in iron group as compared to control.
Table (1):
Mean of hippocampal GABA and serotonin levels, serum total antioxidants (TAC), serum total peroxide (TP) and oxidative stress index (OSI) for control and iron group Data are expressed as mean ± SD, *P < 0.05; **P < 0.01; ***P < 0.001 compared to control group.
Histopathological results:
Light microscopic examination of haematoxylin and eosin stained sections of control group revealed that the hippocampus has interlocking structure of C shaped Ammon's horn (cornu ammonis) and V shaped dentate gyrus (DG). Ammon's horn or hippocampus proper includes four fields; CA1, CA2, CA3 and CA4 (Fig.3a) . Iron (Fig. 3) . 
Histochemical results:
In contrast to the control group, positive iron depositions in the form of blue particles were detected in CA1 and DG areas of the hippocampus of iron group after Prussian blue staining (Fig.4) . 
DISCUSSION
The present study showed that administration of iron at a dose of 3 mg/kg to rat pup (at day 7 after birth and for subsequent 21 days) caused significant cognitive impairment in all the animals. 
